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(57) ABSTRACT 

A variable delivery fuel supply device capable of obtaining 
a stable fuel pressure even in a case of inoperability of an 

electromagnetic valve and capable of improving the dura 
bility of the electromagnetic valve, Which comprises fuel 
injection valves 1a through 1d for injecting fuel to respec 
tive cylinders of an internal combustion engine, a delivery 
pipe 2 connected With the fuel injection valves 1a through 
1d, a fuel pump 3 Which sucks fuel from a fuel intake valve 
into a pressurizing chamber 23 by a reciprocating action of 
a plunger 21 in a cylinder 20 and supplies the pressurized 
fuel into the delivery pipe 2 through a discharge valve 31, an 
electromagnetic valve 32 located in a relief passage 35 
communicating the pressurizing chamber 23 of the fuel 
pump 32 With the fuel intake port 27 and is adapted to 
control a discharge quantity of the pressurized fuel by 
relieving the pressurized fuel in the pressurizing chamber 23 
into the fuel intake port 27 at the time of opening the valve 
to thereby control a fuel pressure in the delivery pipe 2, and 
a high pressure regulator 19 for controlling a fuel pressure 
by relieving the pressurized fuel in a high-pressure fuel 
passage including the delivery pipe 2. 

7 Claims, 5 Drawing Sheets 
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VARIABLE DELIVERY FUEL SUPPLY 
DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a variable delivery fuel 
supply device Which is used for an internal combustion 
engine for automobiles, in particular, for a cylinder injection 
type gasoline engine requiring highly pressuriZed fuel and 
Which is capable of controlling an amount of fuel to be 
supplied to fuel injection valves. 

2. Discussion of Background 
FIG. 7 is a systematic diagram shoWing the construction 

of a conventional variable delivery fuel supply device, and 
FIG. 8 is a cross-sectional vieW of a relief valve used for the 
conventional delivery fuel supply device. 

The systematic diagram of FIG. 7 is disclosed, for 
instance, in JP-A-11-200990. In FIG. 7, reference numerals 
1a through 1d designate fuel injection valves for injecting 
fuel into respective cylinders of an internal combustion 
engine, numeral 2 designates a delivery pipe for supplying 
fuel to the fuel injection valves, numeral 3 a fuel pump for 
supplying pressuriZed fuel to the delivery pipe 2, numeral 4 
a loW pressure pump for supplying fuel from a fuel tank 5 
to the fuel pump 3, numeral 6 a check valve provided in a 
fuel passage 7, numeral 8 a loW pressure regulator for 
controlling pressure in the fuel passage 7, numeral 9 a relief 
valve for relieving fuel from a fuel passage 10 through a fuel 
passage 11 to the fuel tank 5 When a fuel pressure in the 
delivery pipe 2 exceeds a predetermined value, and numeral 
12 a return passage for returning fuel through the fuel pump 
3 to the fuel tank 5. 

The fuel pump 3 comprises a cylinder, a plunger Which 
sucks fuel at a suction step to feed it into a pressuriZing 
chamber by performing a reciprocating movement in the 
cylinder due to a driving action of a driving cam provided on 
a cam shaft of the internal combustion engine and supplies 
forcibly fuel pressuriZed in the pressuriZing chamber at a 
discharge step, and an electromagnetic valve for controlling 
a quantity of fuel discharged from the pressuriZing chamber 
by relieving the pressuriZed fuel in the pressuriZing chamber 
to a loW pressure side at a predetermined timing, Whereby 
control to a fuel pressure in the delivery pipe 2 is conducted 
so as to provide a predetermined pressure value, although 
these structural components are not shoWn in the draWing. 

For the relief valve 9 for relieving fuel from the delivery 
pipe 2 to the fuel tank 5 When a fuel pressure exceeds a 
predetermined value, the relief valve as shoWn in FIG. 8 is 
generally used. The relief valve 9 in FIG. 8 comprises a 
housing 15 having a connecting port 13 at a high pressure 
side and a connecting port 14 at a loW pressure side, a valve 
16, a valve seat 17 and a spring 18 Which usually urges the 
valve 16 toWard the valve seat 17 to make a closing state. In 
a normal condition of use, a fuel pressure in the delivery pipe 
2 is controlled by the electromagnetic valve. Since the relief 
valve 9 relieves fuel in the delivery pipe 2 only When a fuel 
pressure in the delivery pipe 2 is in an abnormal state, a 
check valve of small relief capacity is used. 

In the conventional variable fuel supply device having the 
construction described above, When a starting operation is 
conducted to the internal combustion engine, the loW pres 
sure pump 4 is actuated so that fuel is supplied from the fuel 
tank 5 to the fuel pump 3, and the fuel pump 3 is driven by 
the internal combustion engine, Whereby the fuel pump 3 
sucks fuel into the pressuriZing chamber at a suction step of 
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2 
the plunger and supplies forcibly pressuriZed fuel through 
the fuel passage 10 to the delivery pipe 2 at a discharge step. 
In a normal operating condition, a fuel pressure in the 
delivery pipe 2 is controlled by the electromagnetic valve 
located in the fuel pump 3 to have a predetermined pressure 
value. HoWever, since there is a limit in the response 
characteristics of the electromagnetic valve, a fuel pressure 
in the delivery pipe 2 may increase abnormally depending 
on operational conditions of the internal combustion engine. 
In such case, the relief valve 9 is actuated to relieve fuel so 
that breakage of a high-pressure fuel passage such as the 
delivery pipe 2, the fuel passage 10 or the like can be 
prevented. 

Although the above-mentioned conventional variable fuel 
supply device achieved a stable control of fuel pressure in a 
normal operating condition, there Was a case that for 
example, When the electromagnetic valve became faulty 
such as inoperability of fuel pressure control, an amount of 
fuel Which exceeds the limit of the capacity of the relief 
valve 9 might be supplied from the fuel pump 3 to the 
delivery pipe 2. This caused an abnormal increase of fuel 
pressure in the high-pressure fuel passage such as the 
delivery pipe 2, Whereby structural elements constituting the 
high-pressure fuel passage might be broken. Further, even 
When the electromagnetic valve correctly operated, there 
Was difficulty in estimating practically a fuel pressure in the 
delivery pipe 2 or the fuel pump in a course of raising a fuel 
pressure in the delivery pipe 2 to a predetermined pressure 
value at the time, for instance, of the starting of the internal 
combustion engine. In such case, When the electromagnetic 
valve Was actuated, a fuel pressure in the delivery pipe 2 
sometimes became unstable. 

The electromagnetic valve performs normally relieving 
operations at each step of the operations of fuel pump. Since 
it operates continuously during the operations of the internal 
combustion engine, the frequency of operation is extremely 
high. Therefore, occurrence of a defect such as inoperability 
of fuel pressure control due to, for instance, the Wearing of 
a constitutional element is unavoidable. When such defect 
occurs, an amount of fuel Which is beyond the limit of the 
performance of the relief valve 9 is supplied in a high 
rotational region of the fuel pump, and the fuel pressure 
abnormally rises, Whereby the high-pressure passage such as 
the delivery pipe 2 may be broken. In order to eliminate such 
defect and improve the durability of the electromagnetic 
valve, it is an effective Way to decrease the operational 
frequency of the electromagnetic valve. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
variable delivery fuel supply device capable of providing a 
stable fuel pressure irrespective of the response character 
istics of the electromagnetic valve, or even in a case of 
inoperability of the electromagnetic valve. 

It is an object of the present invention to provide a 
variable delivery fuel supply device capable of improving 
the durability of the electromagnetic valve. 

In accordance With the present invention, there is pro 
vided a variable delivery fuel supply device Which com 
prises fuel injection valves for injecting fuel to respective 
cylinders of an internal combustion engine, a delivery pipe 
for supplying pressuriZed fuel into the fuel injection valves, 
a fuel pump Which sucks fuel from a fuel intake port through 
an intake valve into a pressuriZing chamber by a recipro 
cating action of a plunger in a cylinder and supplies the 
pressuriZed fuel into the delivery pipe through a discharge 
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valve, an electromagnetic valve located in a relief passage 
communicating the pressuriZing chamber of the fuel pump 
With the fuel intake port and is adapted to control a discharge 
quantity of the pressurized fuel by relieving the pressuriZed 
fuel in the pressuriZing chamber into the fuel intake port at 
the time of opening the valve to thereby control a fuel 
pressure in the delivery pipe, control means capable of 
supplying a valve-opening signal to the electromagnetic 
valve and a high pressure regulator for controlling a fuel 
pressure by relieving the pressuriZed fuel in a high-pressure 
fuel passage including the delivery pipe. 

In the above-mentioned invention, the high pressure regu 
lator is constructed so as to relieve at least an amount of fuel 
Which corresponds to the maXimum discharge value of the 
fuel pump. 

Further, according to the present invention, the high 
pressure regulator is formed integrally With the fuel pump. 

Further, according to the present invention, the control 
means generate no valve-opening signal in a region of 
rotation of the internal combustion engine Where control to 
the fuel pressure by the electromagnetic valve becomes 
unstable. 

BRIEF DESCRIPTION OF DRAWINGS 

A more complete appreciation of the invention and many 
of the attendant advantages thereof Will be readily obtained 
as the same becomes better understood by reference to the 
folloWing detailed description When considered in connec 
tion With the accompanying draWings, Wherein: 

FIG. 1 is a systematic diagram shoWing the construction 
of the variable delivery fuel supply device according to a 
?rst embodiment of the present invention; 

FIG. 2 is a cross-sectional vieW of a fuel pump used for 
the variable delivery fuel supply device of the ?rst embodi 
ment of the present invention; 

FIG. 3 is a cross-sectional vieW of a high pressure 
regulator used for the variable delivery fuel supply device of 
the ?rst embodiment of the present invention; 

FIG. 4 is a systematic diagram shoWing the variable 
delivery fuel supply device according to a second embodi 
ment of the present invention; 

FIG. 5 is a cross-sectional vieW of a fuel pump used for 
the variable delivery fuel supply device of the second 
embodiment of the present invention; 

FIG. 6 is a cross-sectional vieW taken along a line A—A 
in FIG. 5; 

FIG. 7 is a systematic diagram shoWing the construction 
of a conventional variable delivery fuel supply device; and 

FIG. 8 is a cross-sectional vieW of a relief valve used for 
the conventional variable delivery fuel supply device. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

The variable delivery fuel supply device according to a 
?rst embodiment of the present invention Will be described 
With reference to FIGS. 1 to 3 Wherein the same reference 
numerals designate the same or corresponding parts. 
Embodiment 1 

In FIG. 1, reference numerals 1a through 1d designate 
fuel injection valves for injecting fuel to the respective 
cylinders in an internal combustion engine, numeral 2 des 
ignates a delivery pipe Which receives pressuriZed fuel and 
supplies the fuel to the fuel injection valves 1a—1d, numeral 
3 a fuel pump for supplying pressuriZed fuel into the 
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4 
delivery pipe 2 through a fuel passage 10, numeral 4 a loW 
pressure pump for supplying fuel from a fuel tank 5 through 
a fuel passage 7 to the fuel pump 3, numeral 6 a check valve 
provided in the fuel passage 7 to prevent fuel from ?oWing 
in a reverse direction, numeral 8 a loW pressure regulator for 
controlling a pressure in the fuel passage 7, numeral 12 a 
return passage to return fuel from the fuel pump 3 to the fuel 
tank 5, and numeral 19 a high pressure regulator Which is 
located in a high-pressure fuel passage such as the delivery 
pipe 2 and the fuel passage 10 and is so adapted as to relieve 
fuel to the fuel tank 5 through a fuel passage 11 When the 
fuel pressure of the high-pressure fuel passage eXceeds a 
predetermined value. 

In the fuel pump 3 shoWn in FIG. 2, reference numeral 20 
designates a cylinder, numeral 21 a plunger Which performs 
a reciprocating movement in the cylinder 20 to suck fuel into 
a pressuriZing chamber 23 in Which the sucked fuel is 
pressuriZed, Wherein the plunger is driven by a driving cam 
of a cam shaft (although they are not shoWn in FIG. 2) via 
a roller 22, numeral 24 a spring for urging alWays the 
plunger 21 in a direction of eXpanding the pressuriZing 
chamber 23, numeral 25 a spring for urging the roller 22 
toWard a side of the cam shaft(not shoWn), numeral 26 a 
belloWs made of metal Which is for sealing fuel possibly 
leaking from a gap betWeen the cylinder 20 and the plunger 
21, numeral 27 a fuel intake port into Which fuel is supplied 
from the fuel tank 5, and numeral 28 a fuel discharge port 
connected to the delivery pipe 2 by means of the fuel 
passage 10. The fuel intake port 27 is communicated With 
the pressuriZing chamber 23 through a fuel intake passage 
29 and an intake valve 30, and the fuel discharge port 28 is 
communicated With the pressuriZing chamber 23 through a 
discharge valve 31. 

For the driving cam, a multi-ridge type cam having, for 
instance, 4 ridges, 5 ridges or 6 ridges is used in order to 
reduce the occurrence of a pulse-like fuel pressure in the 
delivery pipe 2. Accordingly, reed valves having high 
response characteristics are used for the intake valve 30 and 
the discharge valve 31. 

Reference numeral 32 designates an electromagnetic 
valve Which is normally closed, but is opened When a 
valve-opening signal is given to it from control means(not 
shoWn). The electromagnetic valve 32 is provided With a 
valve unit comprising a valve 33 and a valve seat 34, Which 
is so adapted to open and close a relief passage 35 commu 
nicated With the pressuriZing chamber 23 and the fuel intake 
passage 29. When the electromagnetic valve 32 is opened, 
fuel pressuriZed in the pressuriZing chamber 23 ?oWs 
through the relief passage 35 to the fuel intake passage 29. 
The fuel pump 3 is driven by a cam for driving the pump, 
Which is provided on a cam shaft in the internal combustion 
engine, and pressuriZes fuel With the rotation of the engine 
to supply forcibly the fuel to the delivery pipe 2. The control 
means (not shoWn) detects a fuel pressure in the delivery 
pipe 2 and gives a valve-opening signal to an exciting coil 
36 of the electromagnetic valve 32. Then, the electromag 
netic valve 32 is opened Whereby the pressuriZed fuel in the 
pressuriZing chamber 23 is fed through the relief passage 35 
to the fuel intake passage 29. 

In the high pressure regulator 19 shoWn in FIG. 3, 
reference numeral 37 designates a ?rst housing having a 
discharge port 38 and numeral 39 a second housing having 
a high-pressure fuel introducing port 40. The ?rst housing 37 
accommodates a valve 41 and a spring 42 and the second 
housing 39 accommodates a valve seat 43 Which forms a 
valve in association With the valve 41, Wherein the spring 42 
applies an urging force to the valve 41 to contact the valve 
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seat 43, and the spring separates the valve 41 When a 
pressure in the delivery pipe 2, Which exceeds a predeter 
mined pressure, is applied to the high-pressure fuel intro 
ducing port 40. Reference numeral 44 designates a damper 
Which absorbs a shock by the valve 41 and prevents the 
generation of noises caused by the movement of the valve. 
The valve seat 43 is provided With a valve opening 45 
having an aperture suf?cient to relieve an amount of fuel 
Which corresponds to the maXimum discharge value of the 
fuel pump 3 When the valve 41 is separated from the valve 
seat 43. 

In the operation of the variable delivery fuel supply 
device according to the ?rst embodiment of the present 
invention, the loW pressure pump 4 is actuated as soon as the 
starting of the internal combustion engine, and fuel is 
supplied from the fuel tank 5 to the fuel pump 3. When the 
fuel pump 3 is driven by the internal combustion engine, the 
discharge valve 31 is closed and the intake valve 30 is 
opened at a suction step of the plunger 21 Whereby fuel is 
sucked into the pressuriZing chamber 23 through the fuel 
intake port 27 and the fuel intake passage 29, and at a 
discharge step of the plunger 21, the intake valve 30 is 
closed and the discharge valve 31 is opened Whereby pres 
suriZed fuel is supplied forcibly to the delivery pipe 2 via the 
fuel discharge port 28 and the fuel passage 10. When the 
engine is stopped, the fuel pressure in the fuel pump 3 Will 
decrease. HoWever, a fuel pressure maintaining valve 46 is 
provided in the fuel passage 10 in this embodiment, and 
therefore, the fuel pressure in the delivery pipe 2 can be 
maintained for a predetermined time by closing the fuel 
pressure maintaining valve 46. 
A reciprocating movement of the plunger 21 is in syn 

chronism With a rotating speed of the internal combustion 
engine. As the rotating speed of the internal combustion 
engine is increased, the speed of the reciprocating movement 
is increased, and the discharge performance of the fuel pump 
3 is increased. When a fuel pressure in the delivery pipe 2 
increases to a predetermined pressure value just after the 
starting of the internal combustion engine, it is dif?cult to 
estimate actually a fuel pressure in the delivery pipe 2 and 
the pressuriZing chamber 23 of the fuel pump. In this case, 
if the electromagnetic valve 32 is actuated, a fuel pressure in 
the delivery pipe 2 indicates an unstable behavior. 

The variable delivery fuel supply device of the ?rst 
embodiment of the present invention can be constructed in 
such a manner that the supply of a valve-opening signal to 
the electromagnetic valve 32 is stopped until the rotation of 
the internal combustion engine becomes stable and the 
operation of the electromagnetic valve 32 becomes stable; a 
fuel pressure in the delivery pipe 2 is controlled by the high 
pressure regulator 19, and the supply of the valve-opening 
signal to the electromagnetic valve 32 is restarted When the 
rotating speed of the internal combustion engine reaches, for 
instance, an idling speed Which may provide a stable con 
dition of rotation. Thus, a stable control to the fuel pressure 
can be obtained even just after the starting of the engine. 

Further, there is a case that When the internal combustion 
engine is operated at a high speed, the frequency of the 
valve-opening signal given to the electromagnetic valve 32 
becomes high as the rotating speed is increased. This may 
cause that the electromagnetic valve 32 can not respond 
quickly to the valve-opening signal at a rotating speed, 
Whereby a fuel pressure in the delivery pipe 2 becomes 
unstable and indicates an abnormal increase. In coping With 
this, the supply of the valve-opening signal to the electro 
magnetic valve 32 is stopped When the rotating speed of the 
internal combustion engine exceeds a predetermined value, 
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6 
and a fuel pressure in the delivery pipe 2 is controlled by the 
high pressure regulator 19. Thus, in this embodiment of the 
present invention, the fuel pressure is controlled by the 
electromagnetic valve 32 in a rotational speed range from an 
idling rotation to a regularly used rotation, and the fuel 
pressure is controlled by the high pressure regulator 19 at the 
time just after the starting of the engine or during a high 
speed rotation. Accordingly, it is possible to obtain a stable 
fuel pressure over the entire rotational speed range of the 
engine. 
As described above, in the ?rst embodiment of the present 

invention, the high pressure regulator 19, Which is capable 
of relieving an amount of fuel corresponding to at least the 
maXimum discharge value of the fuel pump 3, is provided in 
the high-pressure fuel passage including the delivery pipe 2. 
Accordingly, the role of control to a fuel pressure in a 
rotational speed range of the internal combustion engine in 
Which control by the electromagnetic valve becomes 
unstable can be imposed on the high pressure regulator 19. 
With such arrangement, the fuel pressure can stably be 
controlled in the entire rotational region; a burden to the 
electromagnetic valve 32 can be reduced, and the service life 
of the electromagnetic valve 32 can be elongated. Further, 
even though a defect such as uncontrollability occurs in the 
electromagnetic valve 32, a continuous operation is possible 
Without causing the breakage of a structural element of the 
high-pressure fuel passage. Further, the operation of the 
internal combustion engine at a high speed, Which Was 
conventionally difficult due to a limit in the response char 
acteristics of the electromagnetic valve, can be achieved. 
Embodiment 2 
The variable delivery fuel supply device according to a 

second embodiment of the present invention Will be 
described With reference to FIGS. 4 to 6 Wherein the same 
reference numerals designate the same or corresponding 
parts. 

The construction of the second embodiment is the same as 
that of the ?rst embodiment shoWn in FIG. 1 eXcept that the 
high pressure regulator 19 is assembled integrally With the 
fuel pump 3 Wherein FIG. 4 shoWs that the high pressure 
regulator 19 is depicted in a frame shoWing the fuel pump 3. 

In the fuel pump 3 shoWn in FIG. 5, reference numeral 20 
designates a cylinder, numeral 21 a plunger 21, numeral 22 
a roller, numeral 23 a pressuriZing chamber, numeral 24 a 
spring for urging the plunger, numeral 25 a spring for urging 
the roller 22, and numeral 26 a belloWs made of metal. These 
structural elements are the same as those of the ?rst embodi 
ment shoWn in FIG. 2. Numeral 27 designates a fuel intake 
port through Which fuel is supplied from the fuel tank 5, and 
numeral 28 a fuel discharge port connected to the delivery 
pipe 2 by means of the fuel passage 10. The fuel intake port 
27 is communicated With the pressuriZing chamber 23 via a 
fuel intake passage 29 and an intake valve 30, and the fuel 
discharge port 28 is communicated With the pressuriZing 
chamber 23 via a discharge passage 47 and a discharge valve 
31. 

Reference numeral 32 designates a normally closing type 
electromagnetic valve Which is provided With a valve unit 
comprising a valve 33 and a valve seat 34 and is so adapted 
to open and close relief passages 35 and 48 communicated 
With the pressuriZing chamber 23 and the fuel intake port 27. 
When the electromagnetic valve 32 is opened, fuel pressur 
iZed in the pressuriZing chamber 23 is fed through the relief 
passages 35, 48 to the fuel intake port 27. Reference numeral 
19 designates a high pressure regulator 19 assembled in a 
housing 49 for the fuel pump 3, Which comprises a ?rst 
housing 37 having a discharge port 38 and a second housing 
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39 having a high-pressure fuel introducing port 40. The ?rst 
housing 37 accommodates a valve 41 and a spring 42 and the 
second housing 39 accommodates a valve seat 43 and a 
damper 44. The valve seat 43 is provided With a valve 
opening 45 having an aperture suf?cient to relieve an 
amount of fuel Which corresponds to the maXimum dis 
charge value of the fuel pump 3 When the valve 41 is 
separated from the valve seat 43, in the same manner as the 
?rst embodiment. 

The variable delivery fuel supply device of the second 
embodiment Wherein the high pressure regulator 19 is 
assembled integrally in the housing 49 of the fuel pump 3 
performs the same function as the ?rst embodiment. Further, 
the second embodiment can reduce the number of structural 
elements and can improve mounting properties to the inter 
nal combustion engine. 

Thus, in accordance With the present invention, the fuel 
pressure can stably be controlled in the entire rotational 
region of the internal combustion engine; the burden of the 
electromagnetic valve can be reduced so that the service life 
of it can be prolonged; there is a little possibility of causing 
the breakage of a structural element of the high pressure fuel 
passage even When a defect such as non-controllability 
occurs in the electromagnetic valve Whereby a continuous 
operation can be realiZed; a high-speed operation of the 
internal combustion engine is possible regardless of the 
response characteristics of the electromagnetic valve; and a 
variable delivery fuel supply device having eXcellent mount 
ing properties is obtainable. 

Further, in the conventional device, it Was necessary to 
increase the response properties of the electromagnetic valve 
in order to broaden a Working frequency range of the fuel 
pump, Which invited an increase of manufacturing cost. 
HoWever, in the present invention, the Working frequency 
range of the fuel pump can be broaden With a loW cost 
because it can be achieved Without changing the speci?ca 
tion of the electromagnetic valve. 

Obviously, numerous modi?cations and variations of the 
present invention are possible in light of the above teach 
ings. It is therefore to be understood that Within the scope of 
the appended claims, the invention may be practiced other 
Wise than as speci?cally described herein. 

The entire disclosure of Japanese Patent Application 
JP2000-55338 ?led on Mar. 1, 2000 including speci?cation, 
claims, draWings and summary are incorporated herein by 
reference in its entirety. 
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What is claimed is: 
1. A variable delivery fuel supply device Which com 

prises: 
fuel injection valves for injecting fuel to respective cyl 

inders of an internal combustion engine, a delivery pipe 
for supplying pressuriZed fuel into the fuel injection 
valves, 

a fuel pump Which sucks fuel from a fuel intake port 
through an intake valve into a pressuriZing chamber by 
a reciprocating action of a plunger in a cylinder and 
supplies the pressuriZed fuel into the delivery pipe 
through a discharge valve, 

an electromagnetic valve located in a relief passage 
communicating the pressuriZing chamber of the fuel 
pump With the fuel intake port and is adapted to control 
a discharge quantity of the pressuriZed fuel by relieving 
the pressuriZed fuel in the pressuriZing chamber into 
the fuel intake port at the time of opening the valve to 
thereby control a fuel pressure in the delivery pipe, 

control means capable of supplying a valve-opening sig 
nal to the electromagnetic valve, and 

a high pressure regulator for controlling a fuel pressure by 
relieving the pressuriZed fuel in a high-pressure fuel 
passage including the delivery pipe. 

2. The variable delivery fuel supply device according to 
claim 1, Wherein the high pressure regulator is constructed 
so as to relieve at least an amount of fuel Which corresponds 
to the maXimum discharge value of the fuel pump. 

3. The variable delivery fuel supply device according to 
claim 1, Wherein the high pressure regulator is formed 
integrally With the fuel pump. 

4. The variable delivery fuel supply device according to 
claim 2, Wherein the high pressure regulator is formed 
integrally With the fuel pump. 

5. The variable delivery fuel supply device according to 
claim 1, Wherein the control means generates no valve 
opening signal in a region of rotation of the internal com 
bustion engine Where control to the fuel pressure by the 
electromagnetic valve becomes unstable. 

6. The variable delivery fuel supply device according to 
claim 2, Wherein the control means generates no valve 
opening signal in a region of rotation of the internal com 
bustion engine Where control to the fuel pressure by the 
electromagnetic valve becomes unstable. 

7. The variable delivery fuel supply device according to 
claim 3, Wherein the control means generates no valve 
opening signal in a region of rotation of the internal com 
bustion engine Where control to the fuel pressure by the 
electromagnetic valve becomes unstable. 

* * * * * 


